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1	Introduction
The Rel-18 work on further NR mobility enhancements is described in the WID in [1]. The WID includes an objective related to enhancements for PSCell mobility in case of NR-DC configurations (objective 2).
In this contribution we discuss the different open issues for this objective.
[bookmark: _Ref178064866]2	Discussion
2.1	Handling of subsequent CPAC configurations at execution
At RAN2#123bis the following was agreed regarding the information provided by the candidate SN to the MN at configuration of subsequent CPAC:
In SN Addition Request Acknowledge message, the candidate SN includes the following information to the MN:
1) List of prepared candidate PSCells and associated candidate SCG configurations, which include the candidate SCG measurement configurations, i.e. as legacy;
2) For each cell in 1), a list of proposed candidate PSCells for the subsequent CPC (e.g., the neighbour PSCells), and associated execution conditions (events A3/A5, based on the candidate SCG measurement configurations).

Based on this the MN then generates the subsequent CPAC configuration that is sent to the UE. As seen in the agreement, for each prepared candidate PSCell in 1) (i.e. for each subsequent CPAC configuration) there is a list of proposed candidate PSCells for subsequent CPC, with associated execution conditions. In other words, each subsequent CPAC configuration can have its own list of candidate PSCells for subsequent CPC, which are applicable when the corresponding subsequent CPAC configuration is executed.
For each subsequent CPAC configuration, the UE thus needs to get information about the candidate PSCells for subsequent CPC (with associated execution conditions) that are applicable after execution of that subsequent CPAC configuration. In the running CR, the subsequent CPAC configuration includes the new subsequentCondReconfig-r18 but this only includes information about updates of execution conditions for subsequent CPC. It does not include any information about which candidate PSCells are applicable for subsequent CPC once the subsequent CPAC configuration is executed.
An alternative to make sure that the UE only evaluates the other candidate PSCells that are applicable is that the subsequent CPAC target configuration only includes a measurement configuration for the other subsequent CPAC configurations that are to be evaluated. For a subsequent CPAC configuration that is not a candidate PSCell (when in the current PSCell) there is then no corresponding measurement configuration, i.e. it does not include any matching conditional configuration for that measId. The subsequent CPAC configuration will thus not be evaluated. The VarConditionalReconfig then includes all the subsequent CPAC configurations, but each candidate SN includes a measurement configuration only for the ones that are applicable when in that SN/PSCell.
Since the candidate SN does not, however, know the execution condition configuration for the other (non-applicable) subsequent CPAC configurations (i.e. what measIds that are set for their execution conditions), there may then be a need to include execution conditions also for those in subsequentCondReconfig-r18. These would then need to be set to a measId that does not have any matching (conditional) measurement configuration when in the candidate SN/PSCell.
An alternative, to avoid that the candidate SN needs to include execution conditions (measIds) for the non-applicable subsequent CPAC configurations, is to have an explicit indication about the subsequent CPAC configurations that are not applicable, e.g. in subsequentCondReconfig-r18. This alternative however has more specification impacts and we therefore tend to prefer that the candidate SN (or MN) just avoids inclusion of the corresponding measurement configuration.
[bookmark: _Toc149857726]At execution of a subsequent CPAC to a candidate target PSCell, the UE evaluates other subsequent CPAC configurations according to the measurement configuration for that PSCell.
[bookmark: _Toc149857716]Subsequent CPAC configurations with execution conditions (measIds) without a matching measurement configuration should not be evaluated by the UE.

2.2	Support for delta and reference configurations
At RAN2#123bis the following agreements were reached for the reference configuration:
The candidate and reference configuration for subsequent CPAC can include both MCG and SCG part configurations. It can be up to the NW implementation whether to include the MCG part.
The MN generates the MCG part of the reference configuration (if any), while the SN (source or candidate) generates the SCG part of the reference configuration.
The MN is responsible for the reference configuration generation for MN/SN initiated inter-SN SCPAC.
The MN can request an SCG reference configuration from any of the involved SNs.

An SN (source or candidate) thus generates the SCG part of the reference configuration. The MN is responsible for the generation of the reference configuration for “MN/SN initiated inter-SN SCPAC”, i.e. when the configuration is in MN format. The MN can then request the SCG part of the reference configuration from any of the involved SNs. However, in case of SN-initiated subsequent CPAC (when in MN format), it should typically be the source SN (S-SN) that provides the reference configuration. It should therefore be possible for the S-SN to include a reference configuration in the message used to initiate the procedure (i.e. in the SN Change Required message).
[bookmark: _Toc149857717]For the SN-initiated case, the S-SN can provide an SCG reference configuration to the MN when initiating the procedure.

When the UE receives a subsequent CPAC configuration it needs to understand whether the included target configuration is a delta configuration (to be applied on top of the reference configuration) or if it is a complete configuration. The UE should then receive an indication about this with the configuration.
Both the target configuration and the reference configuration can include both an SCG part and an MCG part so that both the candidate target SNs and the MN can use delta configurations on top of the reference configuration. The use of a delta configuration or a complete configuration could then, for a target configuration, be different for the two parts. The MN should e.g. be able to decide to use a complete configuration whereas a candidate target SN decides to use a delta configuration. There should therefore be separate indications for the two parts to avoid the need for a corresponding coordination between the MN and each candidate target SN.
The indications should be included in the subsequent CPAC configurations. A Text Proposal for this is included in the Annex. It is proposed to include this TP into the CR for 38.331.
[bookmark: _Toc127445586][bookmark: _Toc134532435][bookmark: _Toc149857718]The UE, when receiving a candidate target cell configuration for Subsequent CPAC, should be aware whether it is a delta configuration (to be applied on top of a reference configuration) or if it is a complete configuration. This should be indicated separately for the SCG part and the MCG part of the configuration.
[bookmark: _Toc149857719]RAN2 to include the Text Proposal in the Annex into 38.331

2.3	Execution of subsequent CPAC
As discussed above, the subsequent CPAC target configuration may (when in MN format) include both an MCG part and an SCG part. For the execution of the subsequent CPAC it has, for the MCG part, been discussed to use the full configuration procedure (as specified in 5.3.5.11 in 38.331). This procedure is however specified for MCG reconfigurationWithSync, RRC Resume or RRC re-establishment. In case of subsequent CPAC there is no reconfigurationWithSync for the MCG and the procedure would therefore need some updates if it is to be used for subsequent CPAC.
If the full configuration is to be used for subsequent CPAC execution it should still be based on network configuration, i.e. indicated with the existing fullConfig flag. It is then up to the network when to set the fullConfig flag in the subsequent CPAC configuration, and thus trigger the corresponding procedure. This is since the subsequent CPAC configurations may e.g. not include updates of the MCG configuration.
[bookmark: _Toc149857720]It is up to the network to decide when to set fullConfig flag in the subsequent CPAC configuration.

For the SCG, there is the existing mrdc-ReleaseAndAdd field in the RRCReconfiguration message, which indicates to the UE that it shall release the current SCG configuration and add the new SCG at the same time. This could be reused for subsequent CPAC where the execution consists of a PSCell change. The mrdc-ReleaseAndAdd field can then be used also for subsequent CPAC configuration in MN format.
For the subsequent CPAC configurations in SN format, i.e. without MN involvement, it is however not possible to include the mrdc-ReleaseAndAdd field. One could then consider that the UE always first triggers the corresponding release procedure (MR-DC release in 5.3.5.10) before applying the subsequent CPAC configuration in SN format.
[bookmark: _Toc149857721]For subsequent CPAC in MN format, the network includes the mrdc-ReleaseAndAdd field in the subsequent CPAC configuration to trigger release of current SCG configuration and addition of the new one, at subsequent CPAC execution.
[bookmark: _Toc149857722]At execution of a subsequent CPAC in SN format the UE always performs the MR-DC release (clause 5.3.5.10 in 38.331) before applying the subsequent CPAC target configuration.

2.4	Security configurations
It has been agreed that the UE can be configured with a list of sk-counters per SN for subsequent CPAC. The UE then updates the sk-counter (and thus security key) at inter-SN mobility or PSCell addition through subsequent CPAC. The following agreements related to the signalling of the sk-counter lists to the UE were reached for this at RAN2#123bis:
Rel-18 Conditional-Reconfiguration Information element may include
-	List of Group-ID (mapping to SN) and associated SK-counter values outside the candidate conditional configurations.
-	The Group-ID parameter is included within each candidate conditional configuration(CondConfigAddMod) marked for subsequent CPAC.

There is however a need to provide the corresponding security key configuration(s) also to the SN. Since the UE may access the PSCell before the SN receives the corresponding RRC Reconfiguration Complete message, the SN needs to have the security key already as part of the configuration. This is also how it is in legacy, where the security key configuration is e.g. always included in the SN Addition Request message. This is applicable also for subsequent CPAC where the MN thus should send the security key configuration(s) to the candidate SN at configuration of subsequent CPAC.
[bookmark: _Toc149857723]The MN should send the security key configuration(s) to the candidate SN at configuration of subsequent CPAC.

At RAN2#123bis it was further agreed that “UE include the selected SK-counter value in the MN RRC Reconfiguration Complete message when UE selects new SK-counter value as part of S-CPAC execution”.
Since it is the SN that will use the corresponding security key towards the UE, the information should be sent also by the MN to the SN. In case the SN detects a mismatch with the security key it can then use this received security key information from the MN.
[bookmark: _Toc149857724]The MN should always indicate the selected sk-counter/security key configuration to the SN at the subsequent CPAC execution. It is only used by the SN in failure cases.

2.5	Other RRC aspects
In the running RRC CR for subsequent CPAC (in [2]) there are additions included to avoid that measurement configurations, which are associated to the subsequent CPAC configurations, are released when the corresponding subsequent configurations are kept. One example is in 5.3.5.3, after successful random access to the target PSCell:
3>	for each measId of the MCG measConfig, if configured, and for each measId of the SCG measConfig, if configured, if the associated reportConfig has a reportType set to condTriggerConfig： 
4> if the reportConfigId is not associated with any measId indicated by the condExecutionCond or the condExecutionCondSCG in an entry of condReconfigList in VarConditionalReconfig in which subsequentCondReconfig is included; and
4> if the reportConfigId is not associated with any measId indicated by the condExecutionCond or the condExecutionCondSCG in an entry of subsequentCondReconfig in an entry of condReconfigList in VarConditionalReconfig:
5>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
4>	if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig; and
4> if the measObjectId is not associated with any measId indicated by the condExecutionCond or the condExecutionCondSCG in an entry of condReconfigList in VarConditionalReconfig in which subsequentCondReconfig is included; and
4> if the measObjectId is not associated with any measId indicated by the condExecutionCond or the condExecutionCondSCG in an entry of subsequentCondReconfig in an entry of condReconfigList in VarConditionalReconfig: 
5>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
4>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;

In the first added bullet for reportConfigId and measObjectId, respectively, here highlighted in blue, there are new checks whether the corresponding report and measurement object configurations are used by a subsequent CPAC configuration. It is then checked if there is a relation between the reportConfigId / measObjectId and a measId that is used in any of the execution conditions for a subsequent CPAC configuration. These measurement configurations should not be released since the subsequent CPAC configurations are being kept and these execution conditions are using the current measurement configuration.
In the second added bullets, here highlighted in yellow, there are however checks if there is a corresponding relation between the current reportConfigId / measObjectId and a measId that is used by any execution condition in subsequentCondReconfig. The execution conditions in subsequentCondReconfig are however not currently used and are not associated to the current measurement configuration. These execution conditions will only be used in case the corresponding subsequent CPAC configuration is executed and they will then be related to the target configuration (and measurement configuration) for that subsequent CPAC. These parts (highlighted in yellow) should therefore be removed from the CR.
[bookmark: _Toc149857727]The measIds for execution conditions in subsequentCondReconfig (for each subsequent CPAC configuration) are associated to the measurement configuration for the corresponding candidate PSCell, i.e. they are not associated to the current measurement configuration.
[bookmark: _Toc149857725]In the RRC CR for subsequent CPAC, remove the checks about matching measIds within subsequentCondReconfig in the procedures where reportConfigNR and measObjectNR entities are released due to release of conditional reconfigurations.

Conclusion
[bookmark: _Hlk149726248]In the previous sections we made the following observations: 
Observation 1	At execution of a subsequent CPAC to a candidate target PSCell, the UE evaluates other subsequent CPAC configurations according to the measurement configuration for that PSCell.
Observation 2	The measIds for execution conditions in subsequentCondReconfig (for each subsequent CPAC configuration) are associated to the measurement configuration for the corresponding candidate PSCell, i.e. they are not associated to the current measurement configuration.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Subsequent CPAC configurations with execution conditions (measIds) without a matching measurement configuration should not be evaluated by the UE.
Proposal 2	For the SN-initiated case, the S-SN can provide an SCG reference configuration to the MN when initiating the procedure.
Proposal 3	The UE, when receiving a candidate target cell configuration for Subsequent CPAC, should be aware whether it is a delta configuration (to be applied on top of a reference configuration) or if it is a complete configuration. This should be indicated separately for the SCG part and the MCG part of the configuration.
Proposal 4	RAN2 to include the Text Proposal in the Annex into 38.331
Proposal 5	It is up to the network to decide when to set fullConfig flag in the subsequent CPAC configuration.
Proposal 6	For subsequent CPAC in MN format, the network includes the mrdc-ReleaseAndAdd field in the subsequent CPAC configuration to trigger release of current SCG configuration and addition of the new one, at subsequent CPAC execution.
Proposal 7	At execution of a subsequent CPAC in SN format the UE always performs the MR-DC release (clause 5.3.5.10 in 38.331) before applying the subsequent CPAC target configuration.
Proposal 8	The MN should send the security key configuration(s) to the candidate SN at configuration of subsequent CPAC.
Proposal 9	The MN should always indicate the selected sk-counter/security key configuration to the SN at the subsequent CPAC execution. It is only used by the SN in failure cases.
Proposal 10	In the RRC CR for subsequent CPAC, remove the checks about matching measIds within subsequentCondReconfig in the procedures where reportConfigNR and measObjectNR entities are released due to release of conditional reconfigurations.
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Annex
Below is a Text Proposal based on the running CR for subsequent CPAC in [2]. The updates from [2] are included in orange and the changes from this TP are included highlighted in red.
–	CondReconfigToAddModList
The IE CondReconfigToAddModList concerns a list of conditional reconfigurations to add or modify, with for each entry the condReconfigId and the associated fieldscondExecutionCond/condExecutionCondSCG and condRRCReconfig.
CondReconfigToAddModList information element
-- ASN1START
-- TAG-CONDRECONFIGTOADDMODLIST-START

CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16

CondReconfigToAddMod-r16 ::=     SEQUENCE {
    condReconfigId-r16               CondReconfigId-r16,
    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd
    ...,
    [[
    condExecutionCondSCG-r17         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL     -- Need M
]]
[[
subsequentCondReconfig-r18       SubsequentCondReconfig-r18                            OPTIONAL     -- Need M
securityCellSetId-r18            SecurityCellSetId-r18                                 OPTIONAL     -- Need M
scpac-SCGConfigType-r18          ENUMERATED {complete, deltaOnReference}               OPTIONAL,     -- Need M
scpac-MCGConfigType-r18          ENUMERATED {complete, deltaOnReference}               OPTIONAL     -- Need M
]]
}

CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId

SubsequentCondReconfig-r18 ::=   SEQUENCE {
condExecutionCondToReleaseList-r18   CondExecutionCondToReleaseList-r18                OPTIONAL,   -- Need N
condExecutionCondToAddModList-r18    CondExecutionCondToAddModList-r18                 OPTIONAL    -- Need N
}

CondExecutionCondToAddModList-r18 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondExecutionCondToAddMod-r18

CondExecutionCondToAddMod-r18 ::=    SEQUENCE {
condReconfigId-r16               CondReconfigId-r16,
condExecutionCond-r16       ::=  SEQUENCE (SIZE (1..2)) OF MeasId                     OPTIONAL,    -- Need M
CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId                     OPTIONAL     -- Need M
}

CondExecutionCondToReleaseList-r18 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF condReconfigId-r16


-- TAG-CONDRECONFIGTOADDMODLIST-STOP
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